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(54) ANALOG-DIGITAL COMMUNICATION EQUIPMENT 

(57)Abstract: 

PURPOSE: To reduce number of transmission lines and 
to obtain the analog- digital communication equipment 
with high reliability by coupling electromagnetically each 
transmitter to a transmission line and supplying power 
and making digital communication through the i 



superimposed with an analog current signal to an ™ 
actuator AT via a transmission line LO and an 
electromagnetic coupling means. A power supply means 
23 of transmitters TR1 , TR2 extracts the AC signal via 
an electromagnetic coupling means 21 to obtain 
operating power. Furthermore, a communication means 

22 of the transmitters TR1 , TR2 sends a digital signal being a high frequency pulse signal to 
the transmission line LO via the means 21 to make digital transmission reception with a 
communication means 13 of the controller CNT. Through the constitution above, number of 
transmission lines is reduced to save the wiring cost and the analog-digital communication 
equipment with high reliability is realized. 
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transmission lines. 

CONSTITUTION: A low frequency AC power supply 
means 12 of a controller CNT outputs an AC signal 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control device which outputs an analog-control signal, and the actuator which receives the 
control output from this control device through a transmission line, A low frequency AC-power-supply 
means to be the communication device equipped with the transmitter combined with said transmission 
line, to carry out an electromagnetic coupling to said transmission line, and to make the transmission 
line concerned superimpose an AC signal on said control unit side, The electromagnetic-coupling means 
which prepares the means of communications which combines with a transmission line and performs 
digital transmission and reception of a high frequency pulse signal, and carries out an electromagnetic 
coupling to said transmitter in a transmission line, The analog digital communication device 
characterized by establishing the means of communications which performs digital transmission and 
reception of a high frequency pulse signal through this electromagnetic-coupling means, and a power- 
source means to take out the low frequency AC signal on which the transmission line is overlapped 
through the electromagnetic-coupling means, and to obtain the operating power of the transmitter 
concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the analog digital communication device equipped with 
the control device which outputs an analog-control signal, the actuator which receives the control output 
from this control device through a transmission line, and the transmitter combined with a transmission 
line in the location of arbitration in more detail in an industrial instrumentation etc. about the analog 
digital communication device which transmitted the analog signal and the digital signal according to the 
same transmission line. 
[0002] 

[Description of the Prior Art] Drawing 4 is the configuration conceptual diagram of the signal- 
transmission equipment performed between control units, such as for example, a distributed control unit 
(DCS) and a single loop-formation controller, and the various field devices (actuators, such as 
transmitters, such as temperature, a pressure, and differential pressure, and a bulb) connected to this. 
[0003] From the transmitter TR currently installed in the field, the measurement signals PV, such as 
temperature, a pressure, and differential pressure, are sent to a control unit CNT through 2 line 
transmission line LI. Based on the inputted measurement signal, a control unit CNT performs a PID- 
control operation, and by making the result of an operation into a control output MV, it is constituted so 
that it may send to the actuators AT, such as a bulb, through another transmission line L2. 
[0004] 

[Problem(s) to be Solved by the Invention] When according to such a conventional system a 
transmission line is needed among one set of a control unit and a field device, respectively and it treats 
many I/O signals like a distributed control system, wiring costs including the facility construction pose a 
problem. Although the transmission line (field bus) of a multi-drop is examined in order to solve such a 
problem, there are the following troubles in this. 

(a) It is necessary to consider all as digital communication, and if an ordinary actuator or an ordinary 
field device cannot be used upwards and one set of a field device breaks down, trouble will arise in the 
communication link between other field devices connected to Buss. 

(b) It will become uncontrollable if the communication facility of actuators, such as a bulb, breaks 
down. 

(c) Connection of the backup device at the time of abnormalities is difficult. 

[0005] This invention was made in view of such a point, and it aims at offering a reliable analog digital 
communication device while it enables it to save wiring costs sharply, using an ordinary field device. 
[0006] 

[Means for Solving the Problem] The control unit with which this invention which attains such a 
purpose outputs an analog-control signal, The actuator which receives the control output from this 
control device through a transmission line, A low frequency AC-power-supply means to be the 
communication device equipped with the transmitter combined with said transmission line, to carry out 
an electromagnetic coupling to said transmission line, and to make the transmission line concerned 
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superimpose an AC signal on said control unit side, The electromagnetic-coupling means which 
prepares the means of communications which combines with a transmission line and performs digital 
transmission and reception of a high frequency pulse signal, and carries out an electromagnetic coupling 
to said transmitter in a transmission line, It is the analog digital communication device characterized by 
establishing the means of communications which performs digital transmission and reception of a high 
frequency pulse signal through this electromagnetic-coupling means, and a power-source means to take 
out the low frequency AC signal on which the transmission line is overlapped through the 
electromagnetic-coupling means, and to obtain the operating power of the transmitter concerned. 
[0007] 

[Function] On a transmission line, the analog signal sent to an actuator side from a control device, the 
RF pulse signal for the digital communication performed between a control device and a transmitter, and 
the low frequency AC signal used as the power by the side of each transmitter ride. The electromagnetic 
coupling of each transmitter is carried out to a transmission line in the location of arbitration, and while 
taking out a low frequency AC signal and obtaining own operating power, digital communication is 
performed between control-devices sides, such as transmission of a measurement signal, using a high 
frequency pulse signal. 
[0008] 

[Example] One example of this invention is explained to a detail using a drawing below. Drawing 1 is 
the configuration conceptual diagram showing one example of this invention. In drawing, CNT is a 
control unit, is a distributed control system or a single loop-formation controller, and has the PID- 
control operation part 1 1 inside. One transmission line to which L0 connects this control device CNT 
and a field device, and ATs are actuators, such as a bulb, and receive the control output MV of a 4- 
20mA analog current signal through a transmission line L0. TR1 and TR2 are the various field devices 
(transmitters, such as temperature, a pressure, and differential pressure) combined with a transmission 
line L0, and they are equipped with the electromagnetic-coupling means 21 so that it can join together to 
a transmission line L0 in the location of arbitration. As an electromagnetic-coupling means 21, a 
transformer is used, for example and it has composition which is combined in a clip-on format to the 
transmission line. 

[0009] In a control unit CNT, the low frequency AC -power-supply means on which carry out the 
electromagnetic coupling of 12 to a transmission line L0, for example, the AC signal of about 14kHz 
low frequency is made to superimpose, and 13 are means of communications which combine with a 
transmission line L0, for example, perform digital transmission and reception of the high frequency 
pulse signal about IMbit/s. Although means of communications 13 is the example combined with the 
transmission line L0 through the capacitor here, you may be the configuration which carries out an 
electromagnetic coupling. 

[0010] In each transmission lines TR1 and TR2, it is a power-source means for the means of 
communications to which 22 performs digital transmission and reception of a high frequency pulse 
signal through the electromagnetic-coupling means 21, and 23 to take out the low frequency AC signal 
on which the transmission line L0 is overlapped through the electromagnetic-coupling means 21, and to 
obtain the operating power of a transmitter. Drawing 2 is the configuration block Fig. of Transmitter TR 
showing a detail further. In this drawing, 31 is a sensor which detects temperature and a flow rate, and, 
as for the A/D converter from which 32 changes the signal from this sensor into a digital signal, and 33, 
memory and 34 are microprocessors. To the signal from a sensor 31, a predetermined operation is 
performed or this microprocessor performs control action of the various parts containing means of 
communications 22. The D/A converter which 35 changes the signal-processing result in a 
microprocessor 34 into an input/output interface, and changes 36 into an analog signal, and 37 are 
indicators which direct a signal-processing result with an analog value. 

[001 1] It connects with the microprocessor 34 through the internal bus, and means of communications 
22 makes the signal-processing result outputted through an interface 35 the digital signal of a high s 
frequency pulse signal, and through the electromagnetic-coupling means 21, it outputs to a transmission 
line L0, or it receives the digital signal of the high frequency pulse signal transmitted through the 
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electromagnetic-coupling means 21. Here, 38 is a filter circuit which extracts only a required RF pulse 
signal component, and 39 is a comparison means [ the predetermined electrical-potential-difference 
value El / amplitude / of a receiving pulse signal ]. 

[0012] Thus, actuation of the constituted equipment is explained below. Drawing 3 is the signal 
waveform diagram showing the change situation of a signal of riding on a transmission line L0. In a 
control unit CNT, the control operation part 1 1 sends the PID result of an operation (control output MV) 
to a transmission line L0 at Actuator AT side as an analog current signal IL which changes in 4-20mA. 
Actuator AT takes out the analog current signal IL through a low pass filter, and operates based on this 
analog signal. Transmission of such a control output (control input) MV is the same as that of the 
conventional transmission system, and its existing thing is [ Actuator AT ] usable. 
[0013] The low frequency AC-power-supply means 12 of a control unit CNT is outputting AC signal 
AC of about 14kHz low frequency to the transmission line L0 through an electromagnetic-coupling 
means, and this AC signal AC becomes what was superimposed on the analog current signal IL 
mentioned above. Each transmitter TR was installed in the location of the arbitration of the field, and is 
combined with the transmission line L0 through the electromagnetic-coupling means 21. The power- 
source means 23 of each transmitter is stabilized, obtains the own operating voltage EO, and supplies 
the electrical potential difference to A/D converter 32, a microprocessor 34, D/A converter 35, and 
means-of-communications 22 grade while it makes the AC signal AC ejection of low frequency, and it 
rectification and smooth through the electromagnetic-coupling means 21. Here, A/D converter 32 
changes the measurement signal PV from a sensor 3 1 into a digital signal, and a microprocessor 34 
controls means of communications 22 while performing signal processing, such as a linear rise, using 
this digital signal. 

[0014] The measurement signal by which signal processing was carried out by the microprocessor 34 is 
outputted to means of communications 22 through an interface 35, and high frequency pulse signal DA 
from which a current value changes in the direction of positive/negative in the shape of a pulse is sent 
out to a transmission line L0 through a capacitor from here, for example. It is formed by the data (the 1st 
bit the Bl to 8th bit) in which the address bit BA which shows flag bit BF, start bit BS, and transmitting 
origin, and measured value PV are shown as a gestalt of high frequency pulse signal DA, for example. A 
current value changes to a forward negative direction, and when it is a logical value "0", they enable it to 
transmit 1 byte of data by 8 bits here at the time of a logical value 11 1", as the bits B1-B8 which show 
data become changeless. In addition, the cutting tool of a predetermined number shall be transmitted as a 
digital signal if needed. 

[0015] In a control device CNT, such a digital signal sent through the transmission line L0 is taken out 
by means of communications 13, and is used by the control operation part 1 1 if needed. When 
transmitting a command and data to Transmitter TR from a control-device CNT side, the address which 
shows a transmission place will be added to the digital signal transmitted from a control device. It is a 
case so that the parameter which sends the command which demands transmission of data to a 
transmitter side as a case where it is necessary to transmit a command or data to Transmitter TR from a 
control-device CNT side, or is used with a transmitter may be sent etc. 

[0016] Thus, it shall be using the RF pulse signal from which a current value's changes in the direction 
of positive/negative in the shape of a pulse, that average shall serve as zero, and the digital 
communication performed between a control device CNT and a transmitter shall not have effect in 
transmission of AC signal AC of low frequency, and the analog current signal IL. In addition, although 
it assumed that a transmitter was combined with a transmission line L0 in the above-mentioned 
example, communication equipment which is called a handheld terminal is combined and it may be 
made to perform digital communication between this communication equipment and transmitter or 
between control devices in addition to such a field device. Moreover, AC signal AC for obtaining 
operating power and the frequency of digital signal DA are not limited to the frequency explained above 
that what is necessary is just to select the frequency which can be identified mutually. Moreover, you 
may make it the gestalt of a digital signal also take other specification. 
[0017] 
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[Effect of the Invention] As explained to the detail above, while supplying power using the transmission 
line established in transmitting a control output to an actuator side from a control device according to 
this invention, it is what was made to perform digital communication, and the number of transmission 
lines can be lessened and wiring costs can be saved sharply. Moreover, an actuator can be operated by 
connecting the manual controller which outputs DC signal, even when failure arises to the device 
combined with a transmission line, while being able to operate with an analog direct current signal 
which changes in 4-20mA and being able to use an ordinary actuator. 

[0018] Moreover, while a transmitter can combine a transmitter with a transmission line in the location 
of arbitration by having considered as the configuration which carries out an electromagnetic coupling to 
a transmission line, the problem of multipoint touch-down does not occur among other field devices 
combined with transmission lines, such as an actuator. Therefore, it is reliable and an analog digital 
communication device with the easy shift to a field bus can be realized. 



[Translation done.] 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/24/2004 



<19>n*OTMW (J P) 



(12) & m ft WF & $g (A) 



#HW6- 189376 

(43)&NHH ^1*6*0994) 7 j§ 8 0 



(sDint.a 5 mmn imim&H f i ts«s#^ttflf 

H0 4Q 9/00 3 1 1 S 7170-5K 

H0 4B 3/54 4229 -5K 



*3S# W*H©IU<£ 5 H) 



(21)ttJKft«f 


ftSfiJR -336128 


C7DJHBA 


000006507 










8IM*tSt*SE;£t£ 




(22)UiBlB 


¥^c4¥(1992)12M16H 




JtOKffifWESFrti'f «T 2 Tl 9 #32# 








(72)^^ 












*J}C«a*MJlfr«f HT 2 TB 9 #32^ 


WW 
















(72)%W# 


ma Xfe 










JKSC»a«SFm«l'l«T 2 TB 9 #32^ 


















(74) KB A 







(57) [KM (££*) 

eanftfc««tt^-rs««tt&f-a2 1 c corner 




21 



-665- 



(2) 



&5H¥6- 1 8 9 3 7 6 



imxm 1 1 7 + u ifMWtt % * Ml *?ZMW&&t. 

SB. 
[0 0 0 1] 

[&£J:<Z>*i|ffi#fF] *»W1 iSMMrilfc*^ 
•fcOeS-TSiSfcL^^uy • BUSIES* 

[0 0 0 2] 

[tt*a)ttfB] W4tt, H*.tf»«»«fHSr (DC 

[0 0 0 3] ^-f-^HlCKBStlT^fiaSKTR* 
JSHCNTtt, A*LfcHSffl*fc«t«r. H*i;f. P 

[0 0 0 4] 

Afc«fctXtf. *W««tl#fl)7-f-;UH«»!. u a)IH|T 

(a) ^Tx-f^^JVffimiT^M^O, ***07 
^^3.X-^^>7-f-;UH«8»«:«ffl-r4Ca:'--C*«: 



(b> rt)i7&<D72?=LX-9Qmtemmw»'$'z 

(c) MWA'^77^«iSW8KWT*^. . 

[0005] *5eqiitt, £o«fc,ftic«*TfcSft&fc 

(D"C» ft*(D7^-;UH«a8€:ttffl^*^fiB*»ffl^ 
Z>. 

[0 0 0 6] 

7^nynWPffl^€U*T*«fPB»a:, - 
<0«»8IS^6<0IH«lffl*€C2ll«€^L/Tfi*t*7^ 

2i8&ntt«[js^r-s«eiB^at, 

m^at, ««efi*aft^brfi2BfcB«*tiTv» 

[0 0 07] 

[ffffl] CiSBhfcn IMIPSiB*67**3.x-*« 
^»6W7tD^i:, *fPKBtga8t<0MT 
30 fr fa ft $;*JMiW©fc*©<5RI*/^XB*t, 

CiSffitt. ei8Btai/Ttt*©ttBT«tt^b, tt 

fflttS!»B^ & » o mure *©«rfe«a 1 1 1> 
mm&wmttoMTTj ^^;ua««:*ff rs. 

[0 0 0 8] 

raT*. Hill *«»!0-*IKB**"r«lrt«*ia 

40 $/XfAft5^li*»W-y« 3>hD-7T* 
0> rtffiKl^JAtfP I DIH«l«*ttl 
6. L0ttC(D«l«USBCNT^:7^-;i'H«a8i:€« 

fci£S$L0£;frUT, W^-tf. 4 ~ 2 0 mACD7^D jf 
*Kfi^iD«W»lli*MVS:fitt*. TR1, T R 2 ttG 

j8BL0ttt^raft(i7-/-iWHB» ams-n^- 

gjE*<Dfca«> T, ESBL0fc»LTtt«©ttBT 
ifii^^^a2 1 tLTIl W*tf h7>X**ffl^5*U 

50 eauBicWL-c^yy^^HiaTiaft-rsAia:* 



—666- 



(3) 



&BR¥6- 1 8 9 3 7 6 



[0 0 0 9] AiW&ffCNTK&^T, 1 2»f/ t JSHII. 
0£tt&U WAtf. 1Mb! t/sfiflSOKKift/^ 

Ttt, imr-ai 3ii3>x>-»i-^LT{«i^yjiLoic 

'[0 0 10] ftfiSBTRl, TR2IC*J^T. 2 2 li 10 

;uais«*ff5a«*a, 2 3 i*^ 

•tfT&O- 3 2l421<D-fc>1^&©ffl^£x4 p : ?JM3 
^»C*«*r*A/D«ft8, 3 3tt**U. 3 liv-f 
^D^Dt^tTW. COV^f^D^D-fey (1, -fe 
>U3 l^e©«#JC»LTW)eoRIf&ffo:' 0, 9 a? 
te^R2 2*4toft««»0«Wftfl 2 &ff5"»OT* 
5. 3 5liAm*W >*-7x~X, 3 6tt7 ^ay 
D-fe^U-3 4TO««MB«7tnyB*):-:*l»t 
*D/A*»S, 3 7ttffi#<MMSB£7:J-n ' vreffi 

[0 0 11] ®m^a2 2tt, v-r^ayoir 'J*34 

{f^f^^mti, ««na*^a2 1 - ^lt 

g-ra. jicit, 3 8tt*Btt»«»^xtt »*»fc' 
»&«nu*rs7-f;u^iHi»T*o, 3 9ttS(rr -wxb 

[0 0 12] j:o)J:5fc«l*Ufc§6Ba>«ifls€:: 

•re^tt^iaT*5. wwsnacNTKfc^T -.wr 

Ml 1(1 PI DSIMfi* (MWfflrtMV) 

m^m^i Ltirr^^i-^ATiirr 7^ 

--^ATI«flF©t»©^BfflnHIBtttori»<&. 

[0 0 1 3] IMBIttBCNTOfiWttXMtW >1 2 

tt. igi8»L0t««ttft*B!ft^l/T. MA MK 

Hza*©ttB*Ka>X*m*AC*ffl*LT >. E 
OS!««^ACttW5eLfc7^Dy«*«fH 5(7 



LfcfcOtfc*. &fiS8TRtt, 7-f-;UH©flE*«) 
ififfiKi&e^n, GjKKL0lc««tt6*R2 1 fcfrl/ 
Ttt^l/TV»*. ftCi88<0«K^a2 3tt, ttttf$£ 
T*R2 l^LTttW«»OX««^ACl&0ffiU * 

EO&ff. «tW*JEE€:A/Djejft8 3 2, T^^D^D 
•t-vlj-3 4, D/A««S3 5. Jiffi^R2 2WCft« 
~?Z>. A/D«*»3 2lt -t>*3 1^6«) 

WW*. 

[0 0 14] T-f ^D^d-feytf 3 4T«*MfiaSnfc 

2icdi^$n, zzfrz* /mxttfcjEftA'fftj 

£<SP VS^fT-* <»1 kTy hB l*^tB8 tfy 
h) T»a«n*. f-^^lW«lfyhBl-B 

8tt, bhb rij <Dfc#ttiEft<D#fiifc« 

[0 0 15] OT^^CNTtC^V^T. egKLO*^ 

*n*. «»8BCNT«l^eGi2l»TRfca'7>H^> 
x-^€jSB"r*J:^a:»^ «»ttB^6Mlfflan 
5fr/^iHS^i:ll i8«ft€5R-T7Hl/X»*«ftlP 

$ns:ttw. ww«BCNT«i^ee2i»TRn 

av^Kft^^ttx-^fiiSfiTS^B^ft^^-Xi: 
LTU, fiaB«tx-^a)a«&B»Ta3^>H* 

[0016] cio^ir^KSCNTtG^Sgt^rar 
qmifimtuQ* tt«K»o«««»Act>7±py* 

XV. &rz, ft#«*Sl»*/SH60«J««^AC^ x 
-f y^^«^DA»fl»lktt, 5t^C»MT**<fc^^ 



-667- 



(4) 



6-189376 



[0 0 17] 

7i7faX- ^1*4-2 OmA^! 
[0 0 18] (SiSSttigiSBfcWLTT: 



[BM<OfBWfcIft9!] 

■lie,*: 

•it)^ [0 4] iwwsfii:iinictt«snT^5&a7-f-^ 

'H&<0 i0 [ffl}0)K91] 

■■■»» C NT fflffl&fB 

^Ui AT TS^aX-* 

LO 

'iftf TR1, TR2 
■iSJB 1 1 fWW«*« 

rea 1 2 ttmkstK«H^s 

1 3 fflffl^Bk 

2 1 «B*SS^R 
2 2 ffifi^B: 

a? 2 3 *8i^R 



[01] 



J. 



/3 



*CNT 



J 



IZ 



r 




7*/ 



[£83] 



-668- 



(5) 



ft5fl¥6- 1 8 9 3 7 6 



1__ 







ADC 






I 







IW2) 



,10 



3/ 



39- 



23 



&3* 



-33 



35" 



HI 

^2 3? 



0/4 < 

V 

36 



[04] 



JLi 



sv/ 



Pv 



LI 



CAJT 





—669- 



